INTRODUCTION
In recent years, obesity and health problems have been observed in workplaces due to an unhealthy lifestyle, such as poor eating habits, smoking, and reduced physical activity. Overweight and obesity are usually defined by means of the body max index (BMI), which is defined as the individual's body weight (in kilograms) divided by the square of the height (in square meters).
According to world health organization (WHO), overweight is defined when BMI is greater than or equal to 25, and obesity is defined when BMI greater than or equal to 30. More specifically, obesity and high BMI are associated with high-risk factor levels for type 2 diabetes, heart disease and high blood pressure (Gregg et al, 2005; Dua et al, 2014) . Long sedentary working time has been associated with overweight and obesity, reduced exercise, alcohol consumption and unhealthy diet *Corresponding author. E-mail: k-spanos@hotmail.com.
Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution License 4.0 International License (Mummery et al., 2005; Lallukka et al., 2004) . Obesity is a risk factor for numerous health problems and many chronic diseases, and its prevalence has increased by 10 to 40% in most European countries over the last decade (WHO, 2002 (WHO, , 2003 . The most important factors that affect people's health are their lifestyle, nutrition habits and physical activity along with the living and working environments. Despite the presence of strong indications that people who exercise are healthier than those who do not, most adults do not incorporate enough physical activity to their daily routine to achieve benefits related to their health and well-being (Troiano et al., 2008) . According to WHO (2010) , the factors affecting people's health are social, economic and environmental. A great number of health and well-being benefits relate to the working environment of individuals as they "spend" a significant portion of their lives at the workplace; therefore, people and their working environment are interrelated. Health habits and behaviours are directly affected by the type and the quality of work. The health status of individuals greatly affects their efficiency at work and this greatly contributes to the growth and well-being of businesses. Subsequently, the type and the working conditions can have negative effects on the health of the employees.
Obesity is a multifactorial phenomenon. It depends on genetics, environmental factors, individual health behaviours and access to the healthcare system (Centers for Disease Control and Prevention, 2008) . The increase in medical expenditures is not the only economic cost associated with obesity. Obesity is also expected, through its impact on health, to lead to decreased productivity, restricted activity and worker absenteeism, although the estimated influence of obesity varies across studies. The obesity-absenteeism relationship has not been explored in European countries. Understanding such relationship is interesting, given that the US and Europe have different health systems and labor market institutions (Sanz-de-Galdeano, 2007) .
Obesity is also an economic problem. In a recent large sample survey conducted in the USA, obesity-attributable medical expenditures and absenteeism were examined. Particularly, the research investigated the annual medical costs and missed work days due to injury or illness. The cost of obesity (excluding overweight) at a firm with 1000 employees was estimated to be $285,000 per year. Obesity is associated with a significant increase in medical expenses and absenteeism from the workplace. Increased absence accounts for 30% of the total cost, and although people with Grade III obesity account for only 3% of the population employed, they account for 21% of the cost of obesity (Finkelstein et al., 2005) .
Obesity and unhealthy behaviours may lead to both direct and indirect medical costs related to morbidity and mortality which can reduce, for instance, efficiency through lost days of work. These costs are likely not to affect just the obese but also non-obese individuals who Spanos and Strigas 25 bear the costs of others' obesity through public programs, risk pooling and other channels (Sanz-de-Galdeano, 2007) . The review of the literature revealed that overweight and obese employees had higher levels of absenteeism and higher sick leave or disability use. The overweight and obese individual also presented more workplace injuries. From an economic point of view, the data analysis showed that health care costs were higher for employees with higher body mass indices (Schmier et al., 2006) . According to a study conducted by Goetzel et al. (2010) , it was recognized that obese workers had 20% more medical visits and 26% more emergency visits than normal-weight employees. This increase in absenteeism reduces workers' productivity levels, and add increased costs for the employer to ensure adequate coverage of work, both in planned and unplanned absences. Other studies showed that obese employees and workers with higher self-reported BMI values experienced higher absenteeism rates than overweight or normal weight employees (Quesenberry et al., 1998) . Gates et al. (2008) found that extremely or moderately obese workers have higher absenteeism rates and showed significantly fewer productivity levels than mildly obese workers. In contrast, in a recent study, the results indicated that obese employees who reduced their weight, also experienced reduced preabsenteeism (Gifford, 2015) . Although these results should be interpreted with some caution, given the small number of observations per country, the evidence presented suggests that there are interesting geographical patterns in the way obesity affects individuals' self-perceived health, possibly linked to differences in beliefs about the harms of obesity and rates or the value of life. According to the results obtained, Northern European individuals seem to be more informed about the health consequences of obesity and value the future more than their Southern European counterparts (Sanz-de-Galdeano, 2007) .
Although lifestyle is becoming unhealthier, there is overwhelming evidence of the effectiveness of wellness programs in the workplace that improve the health of workers and help employees reach a higher level of productivity. In many cases, improving employee health can lead to a significant reduction in costs for both the worker and the employer. One study identified an average saving of about $ 5 for every dollar spent on implementing a worker's wellness program. In addition, the same study observed a 14% reduction in days lost due to illness or disability following the implementation of the program (Aldana and Pronk, 2001) .
From the aforementioned, it is understood that obesity has significant medical and health costs. Although the relationship between health and productivity is robust, few studies have studied whether the level of obesity and activity affect the absence from work due to illness and if these factors interact with health behaviours. The purpose of this research was to examine whether obesity, and in particular BMI, as well as the level of physical activity, affect days of absence from the workplace due to illness. The second goal was to examine whether overweight and obese people exhibit more musculoskeletal and health problems associated with diseases with high mortality rates. Finally, the aim of the study was to discover if BMI affects health-related behaviours.
METHODOLOGY
In this cross-sectional study, a random sample was taken out of the Sports General Secretariat of Greece employee population. The sample consisted of 103 office workers age (means ± SD, 46.6±.5.8 years and BMI 25.3±3.7), working 40 h a week. The study focused on 70 women, age 46.3±.5.4 years and BMI 24.6±3.5, and 33 men age 46.6±.6.6 years and BMI 26.6±3.8 (means ± SD). Preabsenteeism was assessed by a single question, evaluating the frequency of being at work, despite illness, during the preceding year. Illness absence data were registered during 12 months' follow-up. Height and body weight were measured according to a standard protocol by a trained dietician, and an exercise physiologist. BMI was calculated by the type: weight (kg)/height (m) 2 . Weight and height were measured with clothes and shoes removed, using a SECA scale (seca 899). The level of physical activity was calculated through the Godin leisure time exercise questionnaire (Godin, 2011) . Also, diseases related to increased mortality rates (type 2 diabetes, heart disease, high blood pressure, high cholesterol and respiratory illness) musculoskeletal pains (neck, lower back, hips, knees) and health-related habits (smoking, fast food and alcohol consumption, physical inactivity) were recorded, by asking the participants with a simple question for each factor. Demographic characteristics were also assessed. Other baseline characteristics were sex and age (years). The sample was divided into normal weight (NW) (BMI 18-24.9), overweight (BMI 25-29.9) and obese (BMI ≥30) employees. Management was informed about the study and the questionnaire was sent to the employees. The questionnaire included a letter explaining the purpose of the study. In addition, employees were asked to complete the questionnaire without reporting any identifying information. Average, standard deviations and correlations between variables were examined, while one-way ANOVA was used. For the statistical analysis, the Statistical Package for Social Sciences (SPSS 20.0) was used (IBM Corp, 2011).
RESULTS
The purpose of this study was to examine the correlations between BMI, physical activity, health-related habits, disease and musculoskeletal pain and absenteeism. Additionally, it has been examined whether the level of obesity and physical activity affect the absence from work and how the health-related habits are affected. Figure 1 presents the differences in days of absenteeism, physical activity and fast food consumption among normal weight, overweight and obese employees. There was a statistically significant difference between the 3 groups on days of absence and physical activity. In junk food consumption, there was no significant difference between overweight and obese people, but normal weight people consumed significantly less junk food than the other 2 groups. Figure 2 shows the percentage of employees presenting musculoskeletal pains, developing disease, alcohol consumption and smoking. Overweight and obese people presented more musculoskeletal pains, health problems and unhealthy behaviours than normal weight individuals There was a significant difference in the absence days between NW individuals (3.07±1.7), overweight (8.56±3.08) and obese (12.62±10.1). There was a significant correlation between BMI and days absent from work (R= 0.673). Correlations were observed between BMI and activity level (R= -0.497), and between days of absence and physical activity (R= -0.368). No significant correlations were observed in days of absence relative to sleeping time (R= -0.006) and fast food consumption (R= -0.112). People with disease and musculoskeletal pain were absent more days (8.38±4.36) than healthy subjects (4.54±3.07). The data on health-related habits showed that people with higher BMI adopted more unhealthy habits.
Specifically, NW employees, through the total leisure activity score, showed significantly higher physical activity (35.87±15.79) than overweight (24.3 ±12.8) and obese (14.62±5.9377). Additionally, from those obese employees, 61.5% were smokers, compared to 20.4% of NW employees. In addition, NW employees consumed significantly less fast food meals per week (2.26±1.76) compared to overweight (3.72±1.91) and obese (3.54±1.61). Regarding alcohol consumption, 55% of overweight employees drunk more than 7 glasses per week in contrast with NW employees where the percentage was 31%. Also, 52.8% of overweight employees had developed a disease, compared to 22.2% of those with normal weight. 57.4% of NW employees presented musculoskeletal pains, while the proportion of overweight and obese subjects was 72.2 and 61.5%, respectively.
DISCUSSION
The present study shows that BMI correlates with days of absence from work due to illness. A small correlation also occurs between physical activity and absence days. As expected, physical activity affects the body mass index, with the most trained individuals having a lower BMI. It also appears that eating junk food and sleeping hours, as isolated factors, do not affect days of absence. A finding of the research is that obese people also adopt more unhealthy behaviours. In particular, obese and overweight people exercise less, consume more junk food and alcohol and smoke more. They also suffer from musculoskeletal problems and health problems in general. Although overweight and obese individuals presented more musculoskeletal pain, the rate is also quite high in NW employees too, as about one in two people suffers from musculoskeletal pains. This is probably due to the type of work and other ergonomic factors.
The results of the present paper agree with other studies showing that obese employees and workers with higher self-reported BMI values, experienced higher absenteeism rates than overweight or normal weight employees (Quesenberry et al., 1998) . Gates et al. (2008) found that extremely or moderately obese workers have higher absenteeism rates and showed significantly fewer productivity levels than mildly obese workers. The aforementioned results are consistent with the current survey, where obese and overweight people were absent more days than normal people from their work. In contrast, the results of the present study do not agree with Gifford (2015) study, where the results indicate that obese employees who reduced their weight, also experience reduced pre-absenteeism. Obesity is also associated with a lower health-related quality of life, and it is shown that moderately or extremely obese people often have difficulty moving because of their body size and weight (Sach et al., 2007) .
In addition, pain has been found to be prevalent in obese persons (Kostka and Bogus, 2007) and is often associated with musculoskeletal or joint-related pain in the feet, knees, ankles, and back (Anderson et al., 2003) .
The prevalence of significant knee, hip, and back pain increases with increased levels of BMI. In the present study, the 72.2% of overweight and 61.5% of obese subjects presented musculoskeletal pains. Higher levels of cognitive demands and influence at work are associated with the higher self-reported physical activity, but not with health behaviours (McCarthy et al., 2015) .
Another study analyzed the relationship between body mass and hours worked where BMI was used as an explanatory variable. It was found that among women aged 18 to 54 the effect of a one-unit increase in BMI was to lower the number of hours worked by 1.6%. The sample was composed of single mothers receiving cashwelfare benefits in one urban county in Michigan (Cawley and Danziger, 2004) . The results of the present paper also agree with the outcome of a cross-sectional study where the results showed that obese employees were more than twice as likely to experience high-level absenteeism, and 1.49 times more likely to suffer from moderate absenteeism than slim employees. With all of the potential confounders controlled simultaneously, obese employees were 1.74 and 1.61 times more likely to experience high and moderate levels of absenteeism, respectively, than slim individuals (Tucker and Friedman, 1998) .
Regarding participation in training programs, the results of the present research are in agreement with a study from Netherlands. Jans et al. (2007) found that obese employees were absent 14 days a year more than normal-weight employees. Also, the frequency of absenteeism of more than 7 days was significantly higher. The differences in absenteeism between obese and normal-weight employees were larger for employees who did not exercise regularly. Obese employees are more often absent and are absent longer, especially when they do not practice sport regularly.
The data of the present study showed that people with higher BMI adopt more unhealthy habits. Specifically, NW employees, through the total leisure activity score, showed significantly higher physical activity than overweight and obese. Additionally, in obese employees, 61.5% were smokers, compared to 20.4% of NW employees. Also, NW employees consumed significantly less fast food meals per week compared to overweight and obese. Regarding alcohol consumption, 55% of overweight employees drank more than 7 glasses a week in contrast with NW employees, where the percentage was 31%.
An important factor that might influence the results and is worth studying is the psychological work stress and job strain effects on BMI and weight loss or gain. In a survey conducted in England, it seemed that job strain (combination of high job demands and low control) created bidirectional effects on BMI. On one hand, job stress seems to drive in weight gain among obese and overweight men employees, while on the other hand, it seems that slim employees lose weight (Kivimaki et al., 2006) .
Conclusions
Although absenteeism is a multifactorial phenomenon, this study provides evidence that obesity and the lack of physical activity affect the days one is absent from work. Higher BMI is also associated with unhealthy attitudes and health problems. In particular, the results of this research showed that there is a significant correlation between high body mass index and days of absence from the workplace. Also, overweight and obese individuals have experienced more musculoskeletal pains and more health problems associated with high mortality rates. Finally, an important finding is that people with high BMI exhibit more unhealthy attitudes, which affects public health. Overweight and obese people tend to exercise less, smoke more, eat more junk food, and consume more alcohol. Τhis shows that obesity has direct and indirect costs not only for employers but also for health in general.
Planning interventions to tackle this complex health problem requires a coordinated effort between the private and the public sector. A key area of intervention is the workplace, as people spend most of their time there. Employers also have an economic interest in promoting the health and well-being of their employees. Employers should be encouraged to implement management programs for obesity and change health-related behaviours. The implementation of wellness programs at workplaces should not only be limited to the provision of exercise programs but should aim at adopting behaviours that contribute to improving the quality of life. Companies with a healthy workforce increase their potential growth, and, by extension, the economic conditions of society are improving.
Further research-based information must be obtained using a larger sample. Also, it is important to study the effect of obesity on absenteeism and health behaviours within different occupations and hour shifts. This might show more statistically significant associations. It is also important that obesity is expressed with other markers such as body fat percentage and waist and hip circumferences. Vo2 max is also an important factor and must be examined if it affects the absenteeism. It is particularly important to examine whether obese and overweight employees are absent due to obesity or unhealthy behaviours.
More research is needed on the cause and effect of obesity, and how this interferes with job stress and job satisfaction. About musculoskeletal pain, it is necessary to study whether the body's posture during work, ergonomic position and type of work, are important factors. Such extensions may lead to discovering the relationship between obesity, psychology, health behaviours and occupational health in order to create appropriate intervention programs.
